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Abstract
For every prime p and each n = 2,3, . . . ,∞, we constructed in [A.N. Dranishnikov, J.B. West,
Topology Appl. 80 (1997) 101–114] an action of G=∏∞i=1(Z/pZ) on a two-dimensional compact
metric space X with n-dimensional orbit space. The argument of [A.N. Dranishnikov, J.B. West,
Topology Appl. 80 (1997) 101–114] had a gap in Lemma 15 which affected the main lemma of the
paper (Lemma 16). In this note we present corrected versions of Lemmas 15 and 16.
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Let Zp denote the integers modulo a prime p, and let G=∏∞i=1 Zp. In [1] we proved
that the orbit space of a transformation group action of G on a 2-dimensional compact
metric space may have dimension any positive integer (greater than or equal to 2) or may
be (strongly) infinite-dimensional.
Bob Edwards pointed out in 2001 that Lemma 15 of the above paper is false as
stated. Since the strength of the lemma is not used in our construction and a sufficient
alternative is easily substituted, we did not think to publish a correction until the recent
preprint of Z. Yang [2]. Since it is rather our responsibility, we decided to publish a
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correction ourselves. Our substitute lemma (below) works for Zpk for k > 1 as well as
Zp, automatically allowing extension of the theorems of our Theorems A, B, and C to∏∞
i=1 Zpki as in [2]. (Yang noted such an extension and suggested that looking at the
restriction to the p-adic integers Ap ⊂∏∞i=1Zpi could be of interest. We do not expect
that this Ap action raises dimension to infinity.) We also provide the slight changes in the
proof of Lemma 16 necessary to cite the new Lemma 15.
Lemma 15 (New). For every finite connected simplicial complex L with a discrete group
G acting on it simplicially there exists a regular Zlp-cover p :M→ L such that
(1) p∗ :H 1(L;Zp)→H 1(M;Zp) is the zero homomorphism;
(2) If the fixed point set LG is nonempty and the action of G on H1(L;Zp) is trivial, then
the action of G on M commutes with the deck transformations.
Proof. For every complex L the composition of the Hurewicz homomorphism η in
dimension one and the tensor product with Zp defines an epimorphism
ξL = η⊕ 1 :π1(L)→H1(L;Zp)=
l⊕
i=1
Zp =Zlp = A.
Its kernel K = kerξL defines a regular Zlp-covering p :M→L of L.
(1) Since p∗(π1(M))=K and ξM is an epimorphism, it follows that p∗ :H1(M;Zp)→
H1(L;Zp) is the zero homomorphism. Hence the dual homomorphism p∗ is zero.
(2) Let x0 ∈ LG be a fixed point. The space M can be described as the space of classes
{γ } of paths γ : I → L with γ (0) = x0 where two such paths γ and γ ′ are equivalent
if the homotopy class [γ ∗ γ¯ ′] lies in K . By the naturality of η and the hypothesis that
G acts trivially on H1(L;Zp), gK = K for all g ∈ G. Hence, for every g ∈ G we can
define an action of g on M by the formula g{γ } = {g ◦ γ }. The action of A on M can
be described as follows. For every a ∈ A take [α] ∈ π1(L,x0) such that ξL([α]) = a and
define a{γ } = {α ∗ γ }.
It is easy to check that this does not depend on the choice of α.
Since η, hence ξL, is a G-equivariant homomorphism and the action of G on A is trivial
by the hypotheses, we can replace α with gα, g ∈ G, in the above description of the A-
action: a{γ } = {α ∗γ } = {gα ∗γ }. To complete the proof we need to check that the actions
of G and A on M commute. Indeed, (a ◦ g){γ } = a{gγ } = {gα ∗ gγ } = {g(α ∗ γ )} =
(g ◦ a){γ } for every g ∈G, a ∈A, and {γ } ∈M . ✷
Lemma 16. Given a finite, connected simplicial complex L and a finite Abelian group
A=Zp, there are an integer m, a complex L̂ and a simplicial action of Am on L̂ such that
the orbit space L̂/Am is a subdivision of L and the orbit map f : L̂→L has the following
property for each simplex σ ∈L:
The inclusion f−1(∂σ )→ f−1(σ ) induces an isomorphism on H1(−;Zp). (∗)
Proof. We make an induction on dimension n of L.
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If n= 0 or 1, we use m= 0 and f = id. We will prove by induction the following: The
restriction of f−1 to the 1-skeleton L(1) defines an imbedding j :L(1)→ L̂ which induces
an isomorphism
j∗ :H 1
(
L̂;Zp
)→H 1(L(1);Zp). (∗∗)
Now assume that the lemma holds true together with (∗∗) for complexes of dimension
less than n. Let L be an n-dimensional complex. We assume that an Ak-resolution over
the (n − 1)-skeleton is already constructed: h : L̂(n−1) → L(n−1). Let ∆ be an n-simplex
in L. We shall construct f∆ : ∆̂→∆ in such a way that f |∂̂∆ = h. Then the resolution L̂
will be obtained by gluing ∆̂ to L̂(n−1) for all n-simplices ∆. Since ∆(1) is fixed under the
Ak-action, in view of (∗∗) the action of Ak on H1(∂̂∆;Zp) is trivial. By Lemma 15, there
exists an Ak-equivariant simplicial map p :M→ ∂̂∆ that induces the zero homomorphism
for 1-dimensional mod p cohomology.
Moreover, Al acts on M with orbit space ∂̂∆, and Ak ⊕ Al = Ak+l acts on M with
orbit space ∂∆. Let Cp denote the mapping cone of p. Then we get a natural projection
f∆ :Cp → Cid∂∆n =∆n. By the definition this is the resolution ∆̂.
Now to verify (∗), we must show that the inclusion homomorphism
i∗ :H 1
(
f−1(σ );Zp
)→H 1(f−1(∂σ );Zp)
is an isomorphism for each σ ∈ L. The condition (∗) holds for every k-simplex,
k < n, by the induction assumption. For an n-simplex ∆ we show that i∗ is an
isomorphism. This follows immediately from the cohomology exact sequence of the
pair (f−1(∆n), f−1(∂∆n)) = (Cp, ∂̂∆n). The quotient space Cp/∂̂∆n = ΣM , being a
suspension of a connected space, is simply connected. This implies that i∗ is a mono-
morphism. The boundary homomorphism
δ :H 1
(
∂̂∆n;Zp
)→H 2(Cp/∂̂∆n;Zp)
coincides with the suspension of the homomorphism p∗ and is hence zero. Thus, i∗ is an
epimorphism.
We note that f−1 restricted to L(1) coincides with the restriction of h−1. Hence f−1
defines an imbedding. In view of the formula (f−1 |)∗ = i∗ ◦ (h−1 |)∗ this imbedding
induces an isomorphism of 1-dimensional mod p cohomology by the induction assumption
and the fact that i∗ is an isomorphism. Thus, the property (∗∗) holds for every n-simplex
∆ in L. For a finite n-dimensional complex L we apply induction on the number of
n-simplices in L and the Mayer–Vietoris exact sequence to a decomposition L = N ∪∆
to obtain the commutative diagram for mod p cohomology:
0 H 1(L̂)
j∗
H 1(N̂)⊕H 1(∆̂)
j∗1
H 1(N̂ ∩∆)
j∗2
0 H 1(L(1)) H 1(N(1))⊕H 1(∆(1)) H 1((N ∩∆)(1))
in which j∗1 and j∗2 are isomorphisms. Then j∗ is an isomorphism by the five lemma. ✷
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